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1.0 EXECUTIVE SUMMARY 
 
V3 Companies, Ltd (V3) has conducted the Barr Creek Watershed Post-Construction Monitoring 
Study for the Vanderburgh County Soil and Water Conservation District (SWCD).  There are 
five sampling stations for evaluating macroinvertebrate communities, habitat and water quality 
parameters.  This includes two stations on Barr Creek, two stations on Big Creek, and the 
reference station on Rush Creek.  This study follows the guidelines suggested by the Indiana 
Department of Natural Resources (IDNR) Lake and River Enhancement (LARE) Program.  This 
study was funded by the IDNR’s LARE program.  Only Stations 2 and 3 are along Barr Creek.  
Stations 2, 3 and 5 are downstream of the watershed drainage area’s which had land use best 
management conservation practices implemented. 
 
Land use best management conservation practices were implemented by the Vanderburgh and 
Posey County SWCDs to improve the Barr Creek watershed from 1993 through 1998.  The land 
use best management conservation practices included: no-till conservation tillage, stormwater 
runoff diversions, cool season grass filter strips, pipe structure grade stabilization structures, a 
poured concrete toewall grade stabilization structure, rock rip-rap grade stabilization structures, 
newly created grass waterways, repaired grassed waterways, integrated crop management, 
pasture and hayland plantings, rock rip-rap streambank protection, tree plantings, waste 
management containment systems, and water and sediment control basins. 
 
The 1994 Rapid Bioassessment of the Barr Creek and Big Creek Watersheds Using Benthic 
Macroinvertebrates attempted to establish baseline information within the watershed.  V3 
performed the 2004 post-land use treatment improvements evaluation in an attempt to evaluate 
the effectiveness of the land use best management conservation practices.  V3 has made the best 
possible comparisons in the resulting data between the 2004 Barr Creek Watershed Final Water 
Quality Monitoring Study and the 1994 study.  Macroinvertebrate monitoring and habitat 
evaluations were conducted using the methods provided by the U.S. Environmental Protection 
Agency.  Habitat was also evaluated by using the Qualitative Habitat Evaluation Index (QHEI).  
Water quality measurements were taken in the field with water quality meters.   
 
The comparative interpretation between the 1994 and 2004 water chemistry data was limited due 
to the differences in sampling seasons and limited water quality parameters.  Variation in water 
temperature affects the other water quality measurements.  Water temperature readings from 
summer 1994 were as high as 970F in Barr Creek and 950F in Big Creek.  The USEPA STORET 
database from station #03378550, near Wadesville on Big Creek, approximately five miles 
downstream of Station 5, lists mean water temperature at 500F and the upper 85th percentile as 
720F.  If field measurements of water temperature from 1994 were accurate, it is representative 
of an extreme condition and should have been cause enough for re-scheduling the sampling 
effort.  It was concluded that attempting to duplicate the 1994 sampling seasons was not in the 
best interest of meaningful water quality results.  V3 performed the 2004 study abiding by the 
suggested spring and fall sampling seasons as a result of discussions with the IDNR and the 
Vanderburgh County SWCD.  Regrettably, the LARE office was not consulted in this 
determination.  It is important to collect post-treatment samples as close as possible to the dates 
of when the pre-treatment survey was completed (IDNR, 2005).  However, local IDNR staff 
believed that flowing water may not occur in Barr Creek during summer and winter months. 
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The habitat comparison between the 1994 and 2004 studies demonstrated that habitat at the two 
Big Creek stations and the furthest downstream station on Barr Creek degradation from regional 
expectation, as represented by the reference stations.  The qualitative assessment which most 
significantly contributed the quantitative value representing degradation within the Habitat 
evaluation parameters is: Bottom Substrate/Available Cover; Pool/Riffle, Run/Bend Ratio; and 
Channel Alteration.  All three of these stations have unstable silt bottoms, very poor 
representation of riffles, and are significantly channelized.   
 
The biological evaluation of macroinvertebrate communities from 1994 and 2004 involved 
discrepancies in sampling protocols and sampling seasons.  The ability to make valid 
comparisons between the 1994 and 2004 studies is compromised by the use of inconsistent field 
methods.  V3 followed the multihabitat approach provided in the USEPA Rapid Bioassessment 
Protocols for Use in Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and 
Fish, Second Edition, publication number EPA 841-B-99-002.  The 1994 survey and the 
preference of the LARE program is to follow the single habitat approach as described within the 
above mentioned USEPA publication or the RBPIII protocol as it is described in the USEPA 
Rapid Bioassessment Protocols for Use in Streams and Rivers, Benthic Macroinvertebrates and 
Fish, publication number EPA/440/4-89/001.  It is important for subsequent evaluations and 
comparisons to be aware of these data collection differences. 
 
The comparison between the study results from the summer shortly after to the spring more than 
ten years after the land use best management conservation practices were implemented show an 
improved biological condition at Station 2 on Barr Creek (Slight to None) and at Stations 4 and 5 
on Big Creek (Moderate to Slight).  Comparison between the winter shortly after to the fall more 
than ten years after show an improved biological condition at Station 2, where the rating 
improved from Slight Impairment to No Impairment.  All other impairment category ranking 
remained unchanged. 
 
The interpretation of biological impairment levels as they relate to the regional achievable 
potential represented by comparison with the reference station has limitations.  The 1994 and 
2004 studies lack a consistence in sampling season and sampling methodology.  This limits an 
interpretiation of the data as to whether the land use best management conservation practices 
demonstrated an improvement within the watershed.  Rating of the sampling stations in 
comparison to the reference stations, the conditions of the macroinvertebrate communities either 
remains constant or it improves from 1994 to 2004.  Without an improved condition correlation 
in habitat or water quality to add support to the improved condition in the interpretation of the 
macroinvertebrate communities, the confidence in a statement of the health of the watershed 
having demonstrated improvements is unsupported. 
 
The benthic macroinvertebrate impairment categories by sampling stations through a comparison 
of 1994 to the 1994 reference station and 2004 sampling stations to the corresponding 2004 
reference station either remained the same or showed improvements.  Three of the four sampling 
stations from 1994 to 2004 demonstrated a degraded habitat condition.  This report concludes 
that the measures taken to install no-till conservation tillage, stormwater runoff diversions, cool 
season grass filter strips, pipe structure grade stabilization structures, a poured concrete toewall 
grade stabilization structure, rock rip-rap grade stabilization structures, newly created grass 
waterways, repaired grassed waterways, integrated crop management, pasture and hayland 
plantings, rock rip-rap streambank protection, tree plantings, waste management containment 
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systems, and water and sediment control basins may have been effective in improving the quality 
of some attributes within the Barr Creek watershed.  The habitats of Barr and Big Creeks require 
additional attention. 
 
Land use best management conservation practices have been implemented within the 10,000 
acres of Barr Creek’s watershed.  We recommend the continued implementation of habitat 
focused watershed improvement measures within Barr Creek’s watershed, especially within the 
portions of Posey County.  We recommend that similar measures in the upstream rural and 
agricultural areas of the 40,000 acres of Big Creek’s watershed be implemented.  Complications 
may arise as Big Creek’s watershed spans Posey, Gibson and Vanderburgh counties, however, 
the improvements in Barr Creek demonstrate the validity of implementing best management land 
use conservation practices.  
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V3 would like to acknowledge the contributions the Vanderburgh and Posey County SWCD’s 
for implementing the land use best management conservation practices.  We would like to 
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their assistance with historical data collection and field sampling efforts.  We would also like to 
acknowledge Cecil Rich (IDNR, LARE Program Biologist) for his review and comments. 
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3.0 INTRODUCTION 
 
V3 has provided technical services to the Vanderburgh County SWCD in conducting the Barr 
Creek Watershed Post-Construction Monitoring Study in Vanderburgh and Posey Counties, 
Indiana.  The Vanderburgh County SWCD has performed several land use conservation practices 
throughout the watershed to improve water quality conditions.  Comparisons are valuable 
between the pre-treatment and post-treatment studies to evaluate the effectiveness of the land use 
conservation practices that were implemented.  The majority of the 8,998.6 acre Barr Creek 
watershed (see Exhibit I) is within Vanderburgh County, with the downstream most northwest 
portions extending into Posey County.  Rush Creek, in Posey County, was used as a reference 
steam in the comparative analysis of this study.  The comparison of sampling stations to the 
reference station negates a negative climatic event’s impact to the station (such as draught) from 
invalidating the sampling effort, as the reference station is exposed to the same climate.  The 
reference station represents what the sampling station achievable potential.  This study follows 
the guidelines suggested by the IDNR LARE Program.  The LARE program provided the 
funding to carry out the post-treatment monitoring study. 
 
There are five identified sampling stations that were monitored in the spring (mid-April to mid-
May) and in the fall (mid-September to mid-October).  Station 1 is the reference site and is 
located on Rush Creek, in Posey County.  Sampling Stations 2 and 3 are within the Barr Creek 
watershed located in both Vanderburgh and Posey Counties.  Stations 4 and 5 are within the Big 
Creek watershed located in Posey County.  All sampling stations are shown on Exhibit II. 
 
The Vanderburgh County SWCD has performed several land use conservation practices 
throughout the watershed to improve water quality conditions.  Measurements of the proportions 
of land using conservation tillage practices were not available for comparison throughout the 
years since the previous monitoring study was conducted.  Locations of Barr Creek’s best 
management practices are shown in Exhibit III and include the following: 
 

• 38.2 acres of no-till Conservation Tillage 
• 2,250 linear feet of Diversion 
• 1.5 acres of cool season grass Filter Strips 
• 17 facilities with pipe structure Grade Stabilizations 
• 1 facility with poured concrete toewall Grade Stabilization 
• 5 facilities with rock rip-rap Grade Stabilizations 
• 11,110 linear feet of Grassed Waterways 
• 1,000 linear feet of Grassed Waterway repair 
• 38.2 acres of Integrated Crop Management 
• 15.5 acres of Pasture and Hayland Planting 
• 326 linear feet of rock rip-rap Streambank Protection 
• 0.5 acres of Tree Planting 
• 4 facilities with Waste Management Containment Systems 
• 107 facilities with Water and Sediment Control Basins 
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In 2004, V3 performed the Post-Construction Monitoring Study in accordance with the 
guidelines suggested by the IDNR LARE Program.  V3 also performed the spring and fall 
sampling efforts within the LARE Program’s designated timeframes, and as a direct result from 
discussions with regional IDNR staff and Vanderburgh County SWCD employees.  However, 
the study performed in 1994 did not perform sampling during these seasonal time frames, as the 
spring sampling (mid-April to mid-May) was performed in July, and the fall sampling (mid-
September to mid-October) was performed in December.  This seasonal sampling discrepancy 
will cause potential distortions within the comparative analysis.  Performing the post-
construction monitoring during the months of July and December would have allowed for more 
direct comparisons, however, it was the opinion of local professionals from the IDNR and 
SWCD that Barr Creek may not have flowing water during the summer and winter months in 
2004.  A decision was made to abide by the spring and fall sampling seasons for the reasons of 
having surface water within Barr Creek and to establish a 2004 data set within the prescribed 
sampling seasons for future comparisons.  Admittedly, the drawback to this decision makes it 
difficult to perform direct comparisons between the 1994 study and the 2004 study. 
 
The Barr Creek watershed is in a predominantly rural agricultural and is approximately 8,998.6 
acres.  Barr Creek terminates at it’s confluence with Big Creek.  The 14-digit hydrologic unit 
code (HUC) for the Barr Creek subwatershed is 05120113110050.  Big Creek was sampled in 
two different, but adjacent, subwatersheds.  Station 4 is located on Big Creek upstream of the 
confluence with Barr Creek.  The 14-digit HUC number for the upstream subwatershed on Big 
Creek is 05120113110040.  Station 5 is located on Big Creek and is downstream of the 
confluence with Barr Creek.  The 14-digit HUC number for the downstream subwatershed on 
Big Creek is 05120113110070.  There are two sampling stations along Barr Creek (Stations 2 
and 3) and two sampling stations along Big Creek (Stations 4 and 5).  Station 3 was measured to 
be 285 feet upstream of the confluence between Barr and Big Creeks during the spring 2004 
sampling effort.  The 14-digit HUC number for the reference location on Rush Creek is 
05120113100030.  All of the studies sampling stations are described in Table 1, and shown in 
Exhibit II. 
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TABLE 1 –BARR CREEK WATERSHED, SAMPLING STATIONS 

 Waterway Location Sampling 
Season 

Watershed 
Area (acres)

Station 1 Rush Creek Harmonie State Park Both Seasons 5,900 
Station 2 Barr Creek County Line Road Both Seasons 6,200 
Station 3 Barr Creek Upstream of Confluence 

w/Big Creek 
Both Seasons 10,000 

Station 4 Big Creek Water Tank Road Both Seasons 39,900 
Station 5 Big Creek Emge Road Both Seasons 50,000 
 
All of the stations were selected to provide interpretive data on the respective portions of the 
watershed.  Station 1 is the off-site reference location and is located within the Harmonie State 
Park.  Station 1 is intended to have a desirable stream condition that can represent what Barr and 
Big Creek’s achievable potential with respect to biological, physical and chemical 
characteristics.  The reference station (Station 1) is located on Rush Creek and has a similar 
upstream drainage area as the furthest upstream station on Barr Creek (Station 2).  Station 2, 3 
and 5 receive the watershed drainage within the areas where the land use best management 
conservation practices have been implemented.  Station 4 acts as a benchmark, as none of the 
implemented land use best management conservation practices are within its watershed.  Station 
5 does not encompass much additional watershed area (100 acres), however, it does represent the 
blending of waters from both Barr and Big Creeks.  Potential impacts occurring at Station 5 
would be shown to be from outside of the Barr Creek watershed if similar impacts were recorded 
at Station 4. 
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4.0 METHODS 
 
4.1 Biological Evaluation Methods 
 
Macroinvertebrate monitoring followed the USEPA’s Benthic Macroinvertebrate Protocol for 
the multihabitat approach.  The multihabitat approach involves the systematic collection of 
benthic macroinvertebrates from all available instream habitats by kicking the substrate or 
jabbing with a dip net.  A total of 20 jabs or kicks are taken from all major habitat types in the 
reach resulting in sampling approximately 3.1 m2 of habitat.  The collected organisms are sorted 
in the V3 laboratory and identified to the lowest practical taxon.  The collection procedure 
provides representative macroinvertebrate fauna from all of the available instream habitats 
including riffle and run habitat types that provide representatives of scraper and filterer 
functional feeding groups, and Course Particulate Organic Matter (CPOM) such as detritus, 
leaves and sticks that provide representatives of the shredder functional feeding group. 
 
Although the multihabitat approach is provided in the USEPA Rapid Bioassessment Protocols 
for Use in Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and Fish, 
Second Edition, publication number EPA 841-B-99-002, the LARE program would have 
preferred that the study had followed the single habitat approach as described within that same 
publication or the RBPIII protocol as it is described in the USEPA Rapid Bioassessment 
Protocols for Use in Streams and Rivers, Benthic Macroinvertebrates and Fish, publication 
number EPA/440/4-89/001.  The data from survey of the benthic macroinvertebrate community 
shortly after the implementation of the land use conservation practices would have been more 
readily compared to the data from this survey had the methodology been the same. 
 
4.2 Physical Evaluation Methods 
 
Habitat evaluation followed both the USEPA rapid and qualitative habitat assessment approach 
and the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) habitat assessment approach.  
Neither of these evaluation methods were readily comparable to the 1994 study, however, they 
are made available in this study for future comparisons. 
 
4.3 Chemical Evaluation Methods 
 
Water quality analysis was measured in the field using an In-Situ Multi Parameter TROLL 
9000, YSI Model 50B Dissolved Oxygen Meter, LaMotte 2020 Turbidimeter, and MARSH-
McBIRNEY FLO-MATE Model 2000 Portable Flowmeter.  V3 performed the water quality 
measurements for the following parameters: oxidation-reduction potential, temperature, 
conductivity, pH, dissolved oxygen, flow and turbidity.  V3 did not collect water samples for 
water chemistry analysis in a laboratory as the previous investigation did not perform these 
analysis and the results would not have been able to be compared. 
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5.0 RESULTS 
 
IDEM was contacted to collect available information from the Barr Creek watershed on water 
chemistry, fish tissue, fish communities and benthic macroinvertebrate communities.  No 
information was available from the Barr Creek watershed (IDEM 2005a through 2005d). 
 
5.1 Biological Evaluation Results 
 
Appendix I contains the field and laboratory data sheets for the benthic macroinvertebrate 
communities.  Appendix II contains the transmittal letter and photo-documentation from V3 to 
Purdue University, Department of Entomology which accompanied the thirty seven (37) voucher 
specimens of macroinvertebrates collected during the 2004 study, as well as the response letter 
from Dr. Arwin Provonsha of Purdue stating that all 37 macroinvertebrates are accurately 
identified.  Table 2 lists the macroinvertebrates that were collected during the April 2004 
sampling event at each of the five stations.  Table 3 lists the macroinvertebrates that were 
collected during the October 2004 sampling event at each of the five stations. 
 
Table 4 presents the spring assessment results for macroinvertebrates from both 1994 and 2004.  
Table 5 presents the fall macroinvertebrate data in the same way.  In situations where parameters 
have shown an improvement from the baseline study, yellow shading has been added to the cells.  
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TABLE 2 – BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, APRIL 2004 

STATIONS ORDER FAMILY GENUS SPECIES 
 1  2  3  4  5 

Nematomorpha           4 
Hydracarina- 
Trombidiformes           1 
Tubellaria Planaria     3 3  3  
Pelecypoda Corbiculidae Corbicula fluminea   3 9  
  Sphaeriidae     17 6    
Gastropoda Lymnaeidae     1     
  Physidae     1 4 2 1 2 
  Planorbidae        1  
Annelida Hirudinea     3     
  Oligochaeta     4 6 1 12 3 
Decapoda        1 1   
Amphipoda       25 10 9 1 4 
Isopoda Asellidae      5 1 2  
Ephemeroptera Caenidae Caenis   1 1 1 2 1 
  Baetidae Baetis   1 1  4 18 
  Heptageniidae Stenacron   1 1 1   
Coleoptera Dytiscidae        1  
  Haliplidae      17 1 8  
  Elmidae      1   4 
  Hydrophiloidae Tropisternus    1    
Trichoptera Hydropsychidae     4   3 1 
Hemiptera Gerridae     1 1    
Odonata-
Anisoptera Corduliidae      4 9 1 1 
Odonata-
Zygoptera Calopterygidae Calopteryx   2   14 5 
  Coenagrionidae     2 4  6 7 
  Coenagrionidae Argia   2  1   
  Coenagrionidae Engallagma     4   

Diptera 
Blood-red 
Chironomidae     15 24 18 9 5 

  
Other 
Chironomidae     11 6 36 21 38 

  Simuliidae     3 2 12 2 6 
  Tipulidae     3 1    
  Tabanidae      1    
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TABLE 3 – BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, OCTOBER 2004 

STATIONS ORDER FAMILY GENUS SPECIES 
 1  2  3  4  5 

Nematomorpha         3   
Tubellaria Planaria       3 1 2 
Pelecypoda Corbiculidae Corbicula fluminea  7  6 2 
  Sphaeriidae     6     
Gastropoda Lymnaeidae     1   1 6 
  Physidae      13 15 1 3 
Annelida Hirudinea     1    1 
  Oligochaeta      23  10 4 
Amphipoda       3 2    
Isopoda Asellidae     2     
Ephemeroptera Caenidae Caenis      3 5 
  Baetidae Baetis   12 4 7   
Coleoptera Dytiscidae        2 4 
  Gyrinidae       3  2 
  Gyrinidae Dineutus     1   
  Haliplidae      1  3 2 
  Elmidae      8 4  9 
  Hydrophiloidae Tropisternus    1 9   
Trichoptera Hydropsychidae     13     
Hemiptera Belostomatidae         1 
  Corixidae      1 3  3 
  Gerridae        5 2 
Odonata-
Anisoptera Corduliidae      5 6 1  
Odonata-
Zygoptera Calopterygidae Calopteryx   2     
  Coenagrionidae       34  14 
  Coenagrionidae Argia    16  14 2 
  Coenagrionidae Engallagma   3 14   10 

Diptera 
Blood-red 
Chironomidae     3 3 1 27 13 

  
Other 
Chironomidae     8  6 22 15 

  Culicidae     1 2 2 4  
  Simuliidae     33     
  Tipulidae     12  3   

 
 
 
 



Post-Construction Monitoring Report                  V3 Companies • 14 
Barr Creek – 04011                                                                                                                               November - 2005 
 

 
TABLE 4 – BENTHIC MACROINVERTEBRATE RESULTS, JULY 1994 AND APRIL 2004 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 
 1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Total Number of Taxa 16 19 14 21 12 15 12 18 11 15 
Total Number of EPT 
Taxa 3 4 3 3 2 2 4 3 3 3 

Percent Contribution 
of Dominant Taxa 24 25 54 24 59 36 32 21 41 38 

Ratio of 
EPT/Chironomidae 1.7 0.27 8.9 0.1 1.6 0.1 0.6 0.3 0.07 0.47 

Modified Biotic Index 6.9 5.9 7.3 6.6 8.4 6.2 7.4 5.4 7.3 5.2 
Ratio of 
Scraper/Filterer 0.9 0.13 0.3 0.63 10 0.2 0.13 0.14 1.5 0.29 

Ratio of 
Shredder/Nonshredder 14 0.25 0 0.15 0 0.1 0 0.03 0 0.04 

Community Similarity 
- Community Loss 0.0 0.0 0.3 0.24 0.7 0.67 0.5 0.39 0.4 0.47 

Community Similarity 
- Jaccard Coefficient - 1 - 0.54 - 0.36 - 0.48 - 0.48 

Number of Individuals 
Evaluated 100 100 100 100 100 100 100 100 100 100 

  Cells that are shaded yellow have improved from 1994 to 2004. 
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TABLE 5 – BENTHIC MACROINVERTEBRATE RESULTS, DECEMBER 1994 AND OCTOBER 2004 
Parameter Station 1 Station 2 Station 3 Station 4 Station 5 

 1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Total Number of Taxa 16 14 9 14 15 15 16 14 17 19 
Total Number of EPT 
Taxa 6 2 1 1 1 1 2 1 2 1 

Percent Contribution 
of Dominant Taxa 49 33 73 23 57 34 23 27 18 15 

Ratio of 
EPT/Chironomidae 2.2 2.27 18 1.33 5.7 1.00 6.0 0.06 0.54 0.18 

Modified Biotic Index 7.3 5.3 4.3 6.2 4.9 6.0 6.9 6.3 7.4 6.4 
Ratio of 
Scraper/Filterer 0.13 0.02 0.5 1.86 2.0 15/0 0.06 0.33 0.5 4.5 

Ratio of 
Shredder/Nonshredder 69 0.05 84 0.04 58 0.02 0 0.04 6 0 

Community Similarity 
- Community Loss 0.0 0.0 1.1 0.64 0.5 0.6 0.4 0.71 0.5 0.47 

Community Similarity 
- Jaccard Coefficient - 1 - 0.22 - 0.21 - 0.17 - 0.18 

Number of Individuals 
Evaluated 100 100 100 100 100 100 100 100 100 100 

  Cells that are shaded yellow have improved from 1994 to 2004.
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The improvements to Station 4 indicate that the conditions in Big Creek have improved, which is 
unrelated to the measures that this study is attempting to evaluate.  This implies that the 
improved condition to Station 5 is more than likely attributed to improvements within Big Creek, 
as the majority of the water originates from the Big Creek watershed. 
 
The summer 1994 study reports 54 of 100 organisms collected at Station 2 were caddisflies.  No 
caddisflies were collected at Station 2 during the winter 1994 study and no caddisflies were 
collected during the spring or fall 2004 study.  It is postulated that sampling bias, seasonal 
sampling differences, misidentification or habitat degradation is responsible for this 
tremendously high and unrepeatable value. 
 
The 1994 study reports that 73 of 100 organisms collected at Station 2 during December were 
stoneflies.  It also reports that 57 of 100 organisms collected at Station 3 during the same study 
were also stoneflies.  This genus of stonefly (Allocapnia sp.) are winter hatching insects that 
imerge from a state of diapause (a period of physiologically enforced dormancy) in November.  
This enable the colonization of intermittent streams, streams with periodically low oxygen and 
periodically warm temperatures that are not favorable to other types of stoneflies.  As the 2004 
sampling timeframe did not follow the same seasonal timeframes of the 1994 study, direct 
comparisons are limited. 
 
The biological condition scoring criteria for each benthic macroinvertebrates parameter assigns 
numeric values of 6 for nonimpaired, 4 for slightly impaired, 2 for moderately impaired, and 0 
for severely impaired.  The numeric values for the first eight rows of Tables 4 and 5 are then 
totaled and normalized so that the reference locations are equal to 100.  Station scores are then 
compared to their reference stations and assigned biological condition categories based on 
percent comparison to the reference station score.  These criteria are >83% for nonimpaired, 51-
82% for slightly impaired, 18-50% for moderately impaired, and <17% for severely impaired.  
Tables 6 and 7 provide the results of these calculations.  Exhibits IV (1994) and V (2004) show 
the spring impairment categories visually by stream reach on a map of the watershed.  Similarly, 
Exhibits VII (1994) and VIII (2004) show the fall impairment categories.  It should be noted that 
the visual depiction of the impairment categories on these exhibits is station based and not truly 
representative of the entire upstream stream segment as displayed.  This is a convenient way of 
visually representing the data and is not intended to imply the entire upstream reach possesses a 
uniform macroinvertebrate community. 
 
Exhibits VI and IX demonstrate the locations of the land use best management conservation 
practices as they are located within the watershed and are denoted by the 2004 biological 
condition scoring criteria.  As mentioned above, the data is station specific and visual 
presentation is not intended to imply that the entire upstream reaches posses a uniform 
community. 
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TABLE 6 – BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING, JULY 1994 AND APRIL 2004 
Parameter Station 1 Station 2 Station 3 Station 4 Station 5 

 1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Total Number of Taxa 6 6 6 6 4 4 4 6 4 4 
Total Number of EPT 
Taxa 6 6 6 2 4 0 6 2 6 2 

Percent Contribution 
of Dominant Taxa 4 4 0 4 0 2 2 4 0 2 

Ratio of 
EPT/Chironomidae 6 6 6 2 6 2 2 6 0 6 

Modified Biotic Index 6 6 6 6 4 6 6 6 6 6 
Ratio of 
Scraper/Filterer 6 6 4 6 6 6 0 6 0 6 

Ratio of 
Shredder/Nonshredder 6 6 0 6 0 4 0 0 0 0 

Community Similarity 
- Community Loss 6 6 6 6 4 4 4 6 6 6 

Total 46 46 34 38 28 28 24 36 22 32 
Percent of Reference 100 100 74 83 61 61 52 78 48 70 
Impairment Category None None Slight None Slight Slight Mod Slight Mod Slight 

  Cells that are shaded yellow have improved from 1994 to 2004. 
 Impairment Categories are defined as:  greater than 83% of reference site = Nonimpaired 
  51% to 82% of reference site = Slightly Impaired 
  18% to 50% of reference site = Moderately Impaired 
  less than 17% of reference site = Severely Impaired 
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TABLE 7 – BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING, DECEMBER 1994 AND OCTOBER 2004 
Parameter Station 1 Station 2 Station 3 Station 4 Station 5 

 1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Total Number of Taxa 6 6 4 6 6 6 6 6 6 6 
Total Number of EPT 
Taxa 6 6 0 0 0 0 0 0 0 0 

Percent Contribution 
of Dominant Taxa 0 2 0 4 0 2 4 4 6 6 

Ratio of 
EPT/Chironomidae 6 6 6 4 6 2 6 0 2 0 

Modified Biotic Index 6 6 6 6 6 6 6 4 6 4 
Ratio of 
Scraper/Filterer 6 6 6 6 6 6 4 6 6 6 

Ratio of 
Shredder/Nonshredder 6 6 6 6 6 6 0 6 0 0 

Community Similarity 
- Community Loss 6 6 4 4 4 4 6 4 4 6 

Total 42 44 32 36 34 32 32 30 30 28 
Percent of Reference 100 100 76 86 81 73 76 68 71 64 
Impairment Category None None Slight None Slight Slight Slight Slight Slight Slight 

  Cells that are shaded yellow have improved from 1999 to 2004. 
 Impairment Categories are defined as:  greater than 83% of reference site = Nonimpaired 
  51% to 82% of reference site = Slightly Impaired 
  18% to 50% of reference site = Moderately Impaired 
  less than 17% of reference site = Severely Impaired 
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5.2 Physical Evaluation Results 
 
The purpose for evaluating the physical habitat features of the selected locations within the Barr 
Creek watershed is to quantify the condition and quality of the instream and riparian habitat.  
The use of the U.S. Environmental Protection Agency (USEPA) habitat scoring technique used 
by the 1994 study was repeated by this study for comparative purposes.  This was applied to all 
five Barr Creek sampling stations.  Field datasheets from both spring and fall assessments are 
provided in Appendix I and station photographs from both spring and fall assessments are 
provided in Appendix III. 
 
The summary of the USEPA habitat scoring technique from the 1994 and 2004 surveys are 
provided in Table 8.  Addition habitat assessments performed during the 2004 study, including 
the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) and the USEPA rapid and qualitative 
habitat assessment, are also included in Appendix I. 
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TABLE 8 – USEPA HABITAT SCORING TECHNIQUE RESULTS FOR BARR CREEK, 1994 AND 2004 
Station 1 Station 2 Station 3 Station 4 Station 5  

1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Habitat Parameters           
Bottom Substrate/Available Cover 16 17 5 10 5 2 6 2 6 1 
Embeddedness 15 13 10 13 10 8 10 6 10 6 
Velocity and Depth 16 13 6 13 6 13 6 16 6 16 
Channel Alteration 11 15 7 6 7 5 7 6 7 4 
Bottom Scouring and Deposition 15 6 7 3 7 2 8 1 8 2 
Pool/Riffle, Run/Bend Ratio 11 15 7 3 7 2 7 2 7 2 
Bank Stability 8 5 5 1 5 1 3 1 3 1 
Bank Vegetative Stability 10 3 9 7 9 2 9 2 9 4 
Streamside Cover 9 7 5 4 5 2 3 2 3 1 
Total Score 107 94 61 60 61 37 59 38 59 37 
Percent of Reference 100 100 57 64 57 39 55 40 55 39 
Cells that are shaded yellow have improved from 1994 to 2004. 
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5.3 Chemical Evaluation Results 
 
V3 performed the sampling events on April 27, 28, and 29, and October 12 and 13, 2004.  The 
parameters included oxidation-reduction potential, temperature, conductivity, pH, dissolved 
oxygen, flow, and turbidity.  Water quality data sheets are included in Appendix I.  Table 9 
summarizes the results from the spring water quality data collected during both the 1994 study 
and the current 2004 sampling effort.  Table 10 summarizes the results from the fall water 
quality data in the same fashion. 
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TABLE 9 – SUMMARY OF SPRING SAMPLING WATER QUALITY DATA FOR BARR CREEK, JULY 1994 AND APRIL 2004 

Station 1 Station 2 Station 3 Station 4 Station 5  
1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 

Parameters           
ORP (mV)  - 106 - 33 - 107 - 81 - 81 
Temperature (°C)  25.6 12.2 31.1 12.3 36.1 14.6 32.8 21.3 35.0 16.4 
Conductivity (mµohms)  530 603 390 460.5 350 518 360 580.7 310 534.4 
pH (SU) 8.2 8.21 8.9 8.43 9.3 8.09 8.4 8.03 9.2 8.13 
Dissolved Oxygen (mg/L) 7.3 5.74 15.6 6.32 12.2 10.18 10.2 7.49 18.2 9.32 
Flow (ft3/sec) - 2.853 - 2.559 - 3.416 - 10.646 - 17.821 
Turbidity  (NTU) - 8.17 - 6.65 - 5.27 - 18.2 - 21.1 

 
 

TABLE 10 – SUMMARY OF FALL SAMPLING WATER QUALITY DATA FOR BARR CREEK, DECEMBER 1994 AND OCTOBER 2004 
Station 1 Station 2 Station 3 Station 4 Station 5  

1994 2004 1994 2004 1994 2004 1994 2004 1994 2004 
Parameters           
ORP (mV)  - 290 - 246 - 299 - 306 - 281 
Temperature (°C)  3.3 14.6 4.4 15.4 3.3 15.4 5.0 16.1 5.6 16.0 
Conductivity (mµohms)  640 534.3 500 815.6 510 436.2 440 409 460 404.1 
pH (SU) 8.0 7.61 7.8 7.54 7.9 7.58 8.0 7.43 8.0 7.5 
Dissolved Oxygen (mg/L) 12.0 7.85 12.0 8.65 13.0 13.8 13.4 8.78 13.4 11.7 
Flow (ft3/sec) - 1.037 - 0.6405 - 0.2422 - 1.465 - 3.622 
Turbidity  (NTU) - 5.8 - 14 - 5.7 - 20 - 30 

 



Post-Construction Monitoring Report    V3 Companies • 29 
Barr Creek – 04011                                                                                                                                          November - 2005                              

 
5.4 Field Review 
 
V3 provided Vanderburgh County SWCD, LARE staff, as well as the representatives of 
interested volunteer water quality monitoring groups with advanced notification of the sampling 
dates.  Representatives of these organizations were able to attend the sampling events and 
observe and learn the field data collection techniques.  The sampling efforts were performed with 
Amy Steeples, Ronnie Boehm, and Gary Seibert (all three are with the IDNR) in attendance 
during all of the spring sampling efforts, and Amy Steeples of the IDNR in attendance during all 
of the fall sampling. 
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6.0 DISCUSSION 
 
Exhibit X graphically displays comparisons of each station from all of the survey events to their 
respective reference stations.  The reference stations are normalized at 100% of the habitat 
scoring and 100% of the biological condition.  This represents the achievable potential of each 
sampling station.  All four of the sampling events are represented by one graphic point in the 
upper right corner of the graph, as they all overlap with each other at 100 by 100.  Each station is 
depicted by differing shapes (i.e. triangles represent Station 2, squares represent Station 5).  Each 
sampling event is depicted by differing colors (i.e. yellow represents summer 1994, blue 
represents spring 2004).  The biological data source for this graph can be found on Tables 6 and 
7, the habitat source can be found on Table 8. 
 
As the reference stream (Station 1) represents regional expectations, the quality of the stream at 
Station 2 changed for the better with respect to both the physical and biological condition.  
Through the interpretation of this graph, Station 2, the upstream most sampling location on Barr 
Creek, is the only station that demonstrated this trend as both of the 2004 sampling events are 
closer to the reference station condition than either of the 1994 sampling events.  This graph also 
demonstrates that the habitat condition at Stations 3, 4 and 5 have degraded.  Station 3 is the 
furthest downstream station on Barr Creek, just upstream of the confluence of Barr and Big 
Creeks.  Stations 4 and 5 are both along Big Creek. 
 
The water quality values from the 2004 study represent normal stream conditions and do not 
represent any regionally atypical situations.  However, the habitat quality results do indicate a 
concern for aquatic life at both Big Creek stations and the most downstream location on Barr 
Creek.  None of the stations are within the habitat classifications of Comparable or Supporting.  
Only Station 2 is within the habitat classification of Supporting.  Stations 3, 4 and 5 are all within 
the habitat classification of Nonsupporting.  The relationship between habitat quality and 
biological condition demonstrates that good quality habitat will support high quality biological 
communities, and responses to minor alterations in habitat will be subtle and of little 
consequence.  Discernible biological impairment results as habitat quality continues to decline 
(USEPA 1989). 
 
In areas of severe habitat degradation, predicting the degree of biological impairment becomes 
more difficult.  Community structure is less dependent on habitat diversity, which is effectively 
simplified by degradation, and more dependent on the opportunistic colonization strategies of a 
relatively few tolerant species.  These opportunists are adapted to unfavorable environmental 
conditions and thrive in these marginal conditions.  Therefore biological measures are relatively 
insensitive to habitat variations in this range, and a nonsupporting habitat characterization may 
correspond to either a moderately or severely impaired biological condition (USEPA 1989). 
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EXHIBIT X.  PERCENTAGE OF REFERENCE STATION FOR BIOLOGICAL CONDITION AND HABITAT, 1994 AND 2004 
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Habitat at Stations 3, 4 and 5 were all 39 or 40% of the regional expectation represented by the 
reference station.  The qualitative assessment which most significantly contributed the 
quantitative value representing degradation within the Habitat evaluation parameters is: Bottom 
Substrate/Available Cover; Pool/Riffle, Run/Bend Ratio; and Channel Alteration.  These three 
parameters provided a comparative shortfall to the reference station of 38 for Station 3, 37 for 
Station 4, and 40 for Station 5.  All three of these stations have unstable silt bottoms, very poor 
representation of riffles, and are significantly channelized.  Unstable substrates eliminate 
populations of macroinvertebrates that require stable locations to live, such as the net-spinning or 
the retreat-making caddisflies or the scraping mayfilies.  The lack of riffles restrict 
macroinvertebrate population of filter feeders which need flowing water to provide accessibility 
to their food source. 
 
The macroinvertebrate community analysis compared to the reference site’s macroinvertebrate 
community demonstrated no impairment of the community at Station 2, and slight impairment at 
Stations 3, 4 and 5.  The macroinvertebrate community and habitat scores for Stations 3, 4 and 5 
are representative of a situation indicative of nutrient enrichment, which will artificially sustain a 
more diverse fauna than dictated by the habitat quality.  As the habitat degradation proceeds, 
nutrient enrichment will no longer support a diverse community and a drastic decrease in 
biological condition will result (USEPA 1989). 
 
V3 performed the 2004 study abiding by the suggested spring and fall sampling seasons as a 
result of discussions with the IDNR and the Vanderburgh County SWCD.  It was concluded that 
attempting to duplicate the 1994 sampling seasons was not in the best interest of meaningful 
water quality results.  Water temperature readings from summer 1994 were as high as 970F in 
Barr Creek and 950F in Big Creek.  The USEPA STORET database from station #03378550, 
near Wadesville on Big Creek, approximately five miles downstream of Station 5, lists mean 
water temperature at 500F and the upper 85th percentile as 720F.  If field measurements of water 
temperature from 1994 were accurate, it is representative of an extreme condition and should 
have been cause enough for re-scheduling the sampling effort. 
 
Biological samplings in December 1994 were dominated by a genus of stonefly (Allocapnia sp.).  
The 1994 study reports that 73 of 100 organisms collected at Station 2 and 57 of 100 organisms 
collected at Station 3 during December were Allocapnia sp. stoneflies.  V3 performed the 2004 
study abiding by the suggested spring and fall sampling seasons as a result of discussions with 
the IDNR and the Vanderburgh County SWCD.  It is not likely that sampling outside of the 
winter months would allow for the collection of Allocapnia sp. (DeWalt, 2005; Essig, 2005; 
Provonsha, 2005).  Almost all of the species of Allocapnia are associated with the temperate 
deciduous forests (Ross and Ricker, 1971), of which Barr and Big Creeks are predominately 
draining agricultural areas. 
 
The Allocapnia sp. stonefly emerges from its eggs in April and crawls deep into the sediment 
during the first instar stage.  These larvae spend the months in diapause, which enable the 
colonization of intermittent streams (Mackie, 2001).  In November the larvae migrate through 
the sediment back to the stream bottom where it eats the fall’s leafpack.  These stoneflies provide 
limited pollution tolerance insight as their life cycle allows them to avoid harsh conditions while 
they are dormant (DeWalt 2005).  The high water quality requirements typical of stoneflies 
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usually exclude their populations from streams with low oxygen levels, high temperatures and 
nutrient enrichment.  However, the Allocapnia are able to avoid the detrimental timeframes and 
survive in streams such as Big and Barr Creeks which posses periods of high temperatures, low 
oxygen and nutrient enrichment. 
 
Sediment load is an essential component to a healthy stream (Dunne and Leopold, 1978) and a 
representation of increased sediment intolerant species may denote an undesired geomorphic 
stream condition.  To set sediment intolerant species as a desired community could be achieved 
with detrimental bedload affects to scouring and erosion.  No further discussion of sediment 
intolerant species will be included in this report. 
 
Differences in land use practices within the watershed from Posey County and Vanderburgh 
County may explain some of the macroinvertebrate and habitat results from this study.  
Regionally, Posey County possesses a greater depth of loss or the accumulation of wind blow 
silts.  It is healthier for the aquatic streams, from both a biological and physical perspective, to 
implement progressive agricultural conservation practices. 
 
The objectives of this study, and future studies, may have benefited from habitat variables that 
were not presented within this report but were measured during the field assessments of 2004.  
The Ohio EPA Qualitative Habitat Evaluation Index (QHEI) Field Sheets and the USEPA Rapid 
Bioassessment Protocols for Use in Wadeable Streams and Rivers, Periphyton, Benthic 
Macroinvertebrates and Fish Habitat Assessment Field Data Sheets have been included within 
Appendix I.  As habitat degradation has been identified at Stations 3, 4 and 5, this data may 
assist interpretations of future investigations. 
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7.0 SUMMARY AND RECOMMENDATIONS 
 
Land use best management conservation practices were implemented by both the Vanderburgh 
and Posey County SWCD’s to improve the Barr Creek watershed from 1993 through 1998.  The 
land use best management conservation practices included: no-till conservation tillage, 
stormwater runoff diversions, cool season grass filter strips, pipe structure grade stabilization 
structures, a poured concrete toewall grade stabilization structure, rock rip-rap grade stabilization 
structures, newly created grass waterways, repaired grassed waterways, integrated crop 
management, pasture and hayland plantings, rock rip-rap streambank protection, tree plantings, 
waste management containment systems, and water and sediment control basins. 
 
Comparative interpretations were also limited between the 1994 and 2004 studies as different 
sampling seasons were utilized, the 1994 summer study is comparative to the 2004 spring study 
and the 1994 winter study is comparative to the 2004 fall study.  This discrepancy in seasonality 
negatively affected the validity of the water quality and benthic macroinvertebrate community 
comparisons.  Additionally, different protocols for the evaluations of benthic macroinvertebrate 
surveys negatively affected the validity of the comparative results.  No data was available from 
IDEM to assist in this evaluation. 
 
Taking into consideration the limitations of valid comparisons, the 1994 study and the 2004 
study are only able to be compared to their regionally achievable potentials, as represented by the 
reference stations.  Rating of the sampling stations in comparison to the reference stations, the 
conditions of the macroinvertebrate communities either remains constant or it improves from 
1994 to 2004.  The comparison between the study results from the summer shortly after to the 
spring more than ten years after the land use best management conservation practices were 
implemented shows an improved biological condition at Station 2 on Barr Creek (Slight to None) 
and at Stations 4 and 5 on Big Creek (Moderate to Slight).  Comparison between the winter 
shortly after to the fall more than ten years after show an improved biological condition at 
Station 2, where the rating improved from Slight Impairment to No Impairment.  All other 
impairment category rankings remained unchanged. 
 
The habitat evaluation used the same methods from the 1994 study to the 2004 study.  Habitat 
showed overall degradation at Stations 3, 4 and 5.  Improvements to the watershed specifically 
related to the stream’s substrate condition, lack of available cover, ratio of riffles and runs to 
pools, and the ditching and channelization. 
 
The best management land use conservation practices implemented by the Vanderburgh and 
Posey County Soil and Water Conservation Districts to improve the Barr Creek watershed were 
all located with rural agricultural areas.  All of the benthic macroinvertebrate impairment 
categories by sampling stations through a comparison of 1994 to the 1994 reference station and 
2004 sampling stations to the corresponding 2004 reference station either remained the same or 
showed improvements.  Three of the four sampling stations from 1994 to 2004 demonstrated a 
degraded habitat condition.  This report concludes that the measures taken to install no-till 
conservation tillage, stormwater runoff diversions, cool season grass filter strips, pipe structure 
grade stabilization structures, a poured concrete toewall grade stabilization structure, rock rip-rap 
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grade stabilization structures, newly created grass waterways, repaired grassed waterways, 
integrated crop management, pasture and hayland plantings, rock rip-rap streambank protection, 
tree plantings, waste management containment systems, and water and sediment control basins 
may have been effective in improving the quality of some attributes within the Barr Creek 
watershed.  The habitats of Barr and Big Creeks require additional attention. 
 
The 1994 study recommended implementing programs that protect or restore natural streamside 
vegetation, as well as identifying all areas with severely slumping banks and implementing 
stabilization projects.  These recommendations remain relevant, since ten years later habitat 
evaluations indicate a lower quality, and implementation measures should be pursued where 
funding and willing land owner participation exists. 
 
Land use best management conservation practices have been implemented within the 10,000 
acres of Barr Creek’s watershed.  We recommend the continued implementation of habitat 
focused watershed improvement measures within Barr Creek’s watershed, especially within the 
portions of Posey County.  We recommend that similar measures in the upstream rural and 
agricultural areas of the 40,000 acres of Big Creek’s watershed be implemented.  Complications 
may arise as Big Creek’s watershed spans Posey, Gibson and Vanderburgh counties, however, 
the improvements in Barr Creek demonstrate the validity of implementing best management land 
use conservation practices.  
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February 21, 2005 
 
 
Dr. Arwin Provonsha  
Department of Entomolgy 
901 W. State Street 
West Lafayette, IN 47907-2089 
 
Re: Invertebrate Voucher Specimens  

Barr Creek, Vanderburgh and  Posey Counties, Indiana 
 
Dear Dr. Provonsha: 
 
Enclosed you will find thirty-seven (37) representative macroinvertebrate specimens, in 
individually labeled vials, and photo-documentation of each.  This voucher collection is being 
submitted to Purdue University Department of Entomology as part of the Barr Creek Watershed 
Post-Construction Monitoring Study.  This project is being done for the Vanderburgh County Soil 
and Water Conservation District and the Indiana Department of Natural Resources through the 
Lake and River Enhancement (LARE) program.  Please verify these specimens for us. 
 
Please contact me at 630-724-9200 ext. 126, if you have any questions or concerns.  Thank you 
very much. 
 
Very truly yours, 
V3 CONSULTANTS, LTD. 

 
Walter Levernier 
Ecologist 

 
Edward J Belmonte 
Senior Ecologist/Project Manager 
 
WGL/ch 
 
Attachments 
 
cc: Amy Steeples, IDNR 
 Cecil Rich, IDNR 
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Fall Station 2,4,5 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  26 
Vial No. 26 
 
12/10/04 
 
Order:  Decapoda 
 
Spring Station 2,3 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  27 
Vial No. 27 
 
12/10/04 
 
Family:  Haliplidae  
 
Spring Station 2,3,4 
Fall Station 2,3,5

 



Barr Creek  
Post-Construction 
Monitoring Study  
Photo  28 
Vial No. 28 
 
12/10/04 
 
Family:   Elmidae 
 
Spring Station 2,5 
Fall Station 2,3 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  29 
Vial No. 29 
 
12/10/04 
 
Family:  Tabanidae 
 
Spring Station 2,3 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  30 
Vial No. 30 
 
12/10/04 
 
Coenagrionidae 
Engallagma sp. 
 
Spring Station 3 
Fall Station 1,2,5

 



Barr Creek  
Post-Construction 
Monitoring Study 
Photo  31 
Vial No. 31 
 
12/10/04 
 
Corbiculidae Corbicula 
fluminea 
 
Spring Station 3,4,5 
Fall Station 2,4,5 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  32 
Vial No. 32 
 
12/13/04 
 
Family:  Elmidae 
 
Spring Station 5 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study 
Photo  33 
Vial No. 33 
 
12/13/04 
 
Family:  Haliplidae  
 
Fall Station 1,2,3,4,5

 



Barr Creek  
Post-Construction 
Monitoring Study 
Photo  34 
Vial No. 34 
 
12/13/04 
 
Family:  Corixidae 
 
Fall Station 2,3,5 
 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  35 
Vial No. 35 
 
12/13/04 
 
Family:  Culicidae 
 
Fall Station 2,3,4 
 
 
 
 
 
 
Barr Creek  
Post-Construction 
Monitoring Study  
Photo  36 
Vial No. 36 
 
12/13/04 
 
Family:  
Belostomatidae  
 
Fall Station 5

 



Barr Creek  
Post-Construction 
Monitoring Study 
Photo  37 
Vial No. 37 
 
12/13/04 
 
Family:  Gyrinidae 
 
Fall Station 5 
 
 
 
 
 



AAAPPPPPPEEENNNDDDIIIXXX   IIIIIIIII:::   
 

STATION PHOTOGRAPHS 



PHOTO  1 
 
Spring 4/27/04 
 
Station 1 
Rush Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
PHOTO  2 
 
Spring 4/27/04 
 
Station 1 
Rush Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
 
 
 
 
PHOTO  3 
 
Spring 4/28/04 
 
Station 2 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream.

 



PHOTO  4 
 
Spring 4/28/04 
 
Station 2 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
 
PHOTO  5 
 
Spring 4/29/04 
 
Station 3 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
 
 
 
PHOTO  6 
 
Spring 4/29/04 
 
Station 3 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 

 



PHOTO  7 
 
Spring 4/29/04 
 
Station 4 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
PHOTO  8 
 
Spring 4/29/04 
 
Station 4 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
 
 
 
 
PHOTO  9 
 
Spring 4/28/04 
 
Station 5 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
upstream. 

 



PHOTO  10 
 
Spring 4/28/04 
 
Station 5 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
 
PHOTO  11 
 
Fall 10/13/04 
 
Station 1 
Rush Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
 
 
PHOTO  12 
 
Fall 10/13/04 
 
Station 1 
Rush Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 

 



PHOTO  13 
 
Fall 10/13/04 
 
Station 2 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
PHOTO  14 
 
Fall 10/13/04 
 
Station 2 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
 
 
 
PHOTO  15 
 
Fall 10/13/04 
 
Station 3 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
upstream. 
 

 



PHOTO  16 
 
Fall 10/13/04 
 
Station 3 
Barr Creek water 
quality and 
macroinvertebrate 
study location.  Facing 
downstream. 
 
 
 
 
 
PHOTO  17 
 
Fall 10/13/04 
 
Station 4 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
 
 
 
PHOTO  18 
 
Fall 10/13/04 
 
Station 4 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
downstream. 
 

 



PHOTO  19 
 
Fall 10/13/04 
 
Station 5 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
upstream. 
 
 
 
 
 
 
PHOTO  20 
 
Fall 10/13/04 
 
Station 5 
Big Creek water quality 
and macroinvertebrate 
study location.  Facing 
downstream. 
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